Arginylation regulates adipogenesis by regulating expression of PPARγ at transcript and protein level.
Protein modification by arginylation regulates protein stability, function and interaction. The loss of arginylation disrupts a diverse set of fundamental cellular processes from proliferation to death. In the current study, role of arginylation in cell differentiation is investigated. Using in vitro preadipocyte differentiation model, it was observed that the inhibition or knockout (KO) of arginyltransferase 1 (ATE1) severely hindered differentiation of preadipocytes into mature adipocytes. Absence of arginylation inhibited expression of two key adipogenic transcription factors PPARγ and C/EBPα, and their downstream adipogenic genes (FABP4, GLUT4, PLN1). Arginylation did not affect the induction of C/EBPβ and C/EBPδ, the up-stream regulators of PPARγ gene. However, absence of arginylation affected PPARγ protein expression, independent of its transcript level. The constitutive expression of PPARγ1 protein in Ate1 KO cells as well as ATE1 inhibitor treated wild type cells were dampened due to increased proteasome mediated degradation of PPARγ1 in the absence of arginylation in the cells. Taken together these observations suggested arginylation mediated transcriptional regulation of PPARγ and C/EBPα was downstream of C/EBPβ and C/EBPδ, and that the arginylation mediated regulation of PPARγ protein expression may play a role in this process. The inhibition of arginylation in mature adipocytes also reduced expression of lipogenesis genes and decreased fat accumulation in differentiated adipocytes. Thus, the current study shows that arginylation is essential for preadipocyte differentiation and maturation which are thought to be key factors in the maintenance of adipose tissue homeostasis.